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%%e -ut- rWui?ommt8 rtudy for target identificetian w i l l  
be canpleted end work begun on the solutiar of the equations. A b O *  
deaign effarta w i l l  pr@. 
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I. -m- 
Smme will be MU- under the b d h g s t  data iuput and 

output, -t identifxcatiotl, tztr#Bt poBit&On C o m ! c t i a n ,  d e t e -  

minatbn of approadmate attitude, a d  solution of  th. nav&ational 

ecplatisrar. 
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each el=, .ad the targ.t8 are un%Pormly distributed, t h  we 

W i l t  bS8 ,  On ehe -, aUt O f  WQfP 906 ot: abaut 

one target in 30 8can6. 

not catme any 8- navfgatlonal difficulty. 

i a  will not natcCeable and ebauld 

the output of data, i t  may wove dmirabla to 

control th. bias lmmb on fhe photanultipUar. 
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initial aet of values. ”Ebr determination of t-a initLal valtw, 

hawever, w i l l  in 8- c a w #  not be aeuy. T U s  i 8  dm to the fact 

that mine of tbr gu2.ur -lo8 cb8cribw attitude beoola Lrsdstbt- 

mfpate whn orh.rs go to -0. But it will be tb duty of tb. 
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momentum vector. The llLILmbcrc of unturrrwns ae six (three for gnitial 

attitude and three more for i n i t i a l  attWidarratss). 

The 6econd part of the navigation prob1em.i.a position dater- 

mination. me computed attitude w i l l  be used together with planetary 

transit times. ?his is 8 much aimplrur problem since th. number 

of tmlmaws is only three and thew are linear in thm equations. 

Thus only a thwQ by tbnre matrfx need be inverted and no position 

apprmtimntions are required (this latter ie  not atrictly true, 

but no indstarminacy e t a  BO it dbots with attitude). 

The teak of t h b  section will be to determine the mamarp 

and rpead requir-t8 needed to 8 d V e  the88 8qUti01tS togather 

with an acaudnatian of a& trads-off8 98 powor of the computer 

instructw Vmrmm ret@r* lpQlQlcy far laa8er copIIpBpd.* 
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I][, €I#uuJwamuI~ 
Thore w i l l  be studied under the headingar iriput-output 

equipment, instntetian repertow, and stor- mqyirmmnts. Tbe 

factor of epcecutiaa speed antQflc into a l l  of  themi and so does 

not form a reparats topic. 

Ba ottmupt w i l l  bQ suide d u r a  the plannpd study to h i g r t  

the colqptrtsr, but only to astimste thoso drrecirablr feature8 

uaeful in soTviag pr0bl .r~~ ef the typa under study. On the 

other &a&, i f  thesa dapand special &m%g€k eansidazretionm, ttwy 

will of  calrue be Irrruded. 

from the mein rcemputer. Tlm function of this dewice would be to 

accept camera data and autaPatically store it muantially ia 

opdar of receipt and at  a waxy high rate. Thia would zyuduce 
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other oprrrations to  be perfanmed during kha data actpieition 

mode. llbs rstcaminatiarr of the detaih of the camata-buffer 

intar- and also buffer capacity w i l l  fana part of the 8-0 

The ammd desirable h t u r e  is interrupt. Thicc h o t -  

tha ability of the QQmputer to cea8e what it i& doing, emcute 

a totally unrelated ~aqatence, them return to ite original task. 

H M ,  rbe dat8 8CwUftiOll mode, t b  -iIi C-r infonaod 

when 8 word of data 

When i t  sompltrt+s the current alamartary operation, the computer 

then maptias the buffer, stores this infarmation appropriately, 

and =turns to i t s  origin01 sqseace until  receipt of the nest 

~tebxxupt U i g r U l .  

It L8 alhw#t 

f.cQivod by the buff= frarp the -a. 

that Sntesmpt w U l  be iucoqmated 

8 C w U w  qU%m we ftoln the C m i b & t b S 8  Of 

raav-tian. 4b6 tu1 ef ths8 furture along w i t h  o hah-rpard 

buffer wgll amily peraoit: the canpuur to, say, puticlly ansXyz8 

the caunrs data prim eo identification. 
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quite ratisfactory compromise can be reached by incorporat;thg 

inatructioaa 8uch as add, multiply, divide, rh i f t ,  acale, and 

march. 'brsre are certainly quite powerful, but do not require 

extrema ccnuplerrity of dosun. 

It rhould be noted that the arithmetic operetion8 buggestod 

are also rocownendad t o  be in f i x e d  point. 

int r icate  and accuruta computationa which require floating point 

(matrix inversion, 843.) w i l l  have to be constructed by programing 

techniqurr which can incarporate the scaling iwtruation8 to 

grmt advantage. Par axample, 8 floating point Prultiply could 

be e subroutine which the m r r b  program jump8 to each tiw ouch 

an operation i s  cellrd for. 

atorage requiremento, but amy lacteare rum- tim Mlmrnrbat. 

'It app-8 that a floating point operation on a f h e d  potnt machixm 

takes 09 the order of # h s  t-6 86 long to execute, 

Thi. mean8 that tho00 

Thia doe8 not arce~rfvaly increara 

Tbia delay 

can to  6 o p ~ a  extent be offret by increaring tho basic rpeed. 

Search fartructiom would greatly rkoplify the s t a r  idmt i -  

fication problem. One rimplified method of implementing a march 

within limits would be through the u8o of 8 Wreater-than aMp" 

and a "Iao~-t&n skipf1 imtmction capable of oddres+ modification 

(indexing) and in  w U c h  the content8 of the accumulator were not 

deatroyad. 'It i8  a180 deair8ble to incr-t the cmtente of 

memory addre86 and Udrsprs modifiars without the w e  of the eccum- 

lator. 

The w o r d  length w8d is especially important it  ir 

directly related to rim and weight and a180 to computation accuracy. 
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The word length ahould probably be i n  the range of 25 to 30 

bfte.  

equivalent to between 16 and 17 bits. %%e same i r  true of poei- 

tiaa accuracim of 300 feet in 6,000 miles. 

errors in colmplex oubroutinw or matrix inv&r&bionS, one d g h t  

arbi t rar i ly  add another four bite. Note, haweve=, that this i s  

cmly fractional accuracy and that the nmibero mwmntered in 

problem of th i s  typm c w  h e  a rather w i d .  range of value8. 

Including another 8ix b i t s  for that power of taa w i l l  thus permit 

the tranaliw of numbers a(1 m a l l  a1 10-32 or aB large a6 ~ 3 2 .  

Fourteen aeccmd8 of arc angle accuracy I s  fractionally 

lb avoid round-off 

combhed, them estirsatar givo 26 to  27 b i t s  for the derired 

word 1-th. lslora it i s  a180 true that not a l l  oparatioos need 

be perfom& in 80 accurete a farhian. Much of ths tiam w i l l  

be t a h  in simple hourrekeeping such 88 indaxhg which may only 

require a fuw b i t s  at  a tima. In thsee camdlil, it may be highly 

dasirable t o  have the capability of wing smaller wWd8 thU6 

incme- the speed of such operatiom. 

X t  not parsible to firmly establish the computer speed 

TequfrsmPawtrr without P 1Wr8 detaihd etudy. 

that a ~ a r a t e l y  iirw s p e d  computrrr (3 ta 5 m2cror.cds add 

instruction) is requSead, wLt 110 much beeawe of high solution rate 

requirsmbnts, but chhfly became of tbe anormow amount of data 

procerring required. ft ILb assumed that tha major portion of the 

compttter time w i l l  not be spent in performing a r i t h t i c  computa- 

t%cm8 but rather i n  date procetsaing, emrcbing, and tasting. 

It Sa f e l t ,  bowever, 
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Another factor in  ths determination of computet size and 

versatility is the amount of memdrp required for each of the 

varicme tad#. B apace computer w i l l  be engag.d In m8xy opara- 

tions, but WQ &ell eoncam aurselvas only with those require~nentr, 

needed t o  implement &e setill~ing camera navigatbn concept. 

More specifically, the number of storage locations needed 

far eech of thr talks outlhed in section I w i l l  be ar6eWed. 

A t t a n t i a n  -11 b4 g i V a  t0 the IElc8888ty subrauth08 (8inS- 

cosines .quare zmt, atctan, float- point, ate) and round- 

off and tmmcatfan errors. Perxmuent end Ocratch pad 8ectians 

inaid. tha main canputsr n m m y  together with auxiliary darricss 

such as drums, tepee, etcrtrre far external steagp of data and 

programs w i l l  abo  be coswid#rd. 


